Response of the phosphoenolpyruvate carboxykinase gene to glucocorticoids depends on the integrity of the cAMP pathway.
The phosphoenolpyruvate carboxykinase (PEPCK) gene is regulated at the transcriptional level by a variety of effectors in a tissue-specific fashion. In order to study the parameters involved in the tissue-specific hormonal regulation of the PEPCK gene, we have used a transient expression test in well-differentiated rat hepatoma cells as well as in dedifferentiated variants. In this test, the PEPCK promoter is induced by glucocorticoids in well-differentiated FGC4 cells, but not in H5 dedifferentiated variants, in spite of the presence in H5 cells of the glucocorticoid receptor. Study of the PEPCK promoter using electrophoretic mobility shift assays reveals binding sites for the liver-enriched transcription factors HNF1, vHNF1, HNF3, HNF4, and CAAT/enhancer binding protein members. Overexpression of the liver-enriched transcription factors absent in the dedifferentiated variants, such as HNF1 and HNF4, is not sufficient to restore glucocorticoid response of the PEPCK promoter in the variants. Moreover, systematic analysis of the PEPCK promoter reveals that the presence of a region covering a cAMP-responsive element (CRE1 at -80) and a CAAT box is necessary for full response of the PEPCK promoter to glucocorticoids in well-differentiated rat hepatoma cells. In a cotransfection test, overexpression of the regulatory subunit of protein kinase A (PKA), causing sequestering of PKA, abolishes the glucocorticoid response of the promoter in well-differentiated cells. On the other hand, in dedifferentiated variants, overexpression of the catalytic subunit of PKA restores the response to glucocorticoids. The action of PKA on the glucocorticoid response requires the presence of the CRE1 element and is promoter specific because it does not concern nonhepatic promoters such as the long terminal repeats of the mouse mammary tumor virus. These results suggest that the full response of the PEPCK promoter to glucocorticoids requires activation of another signal transduction pathway, the cAMP-mediated pathway.